Background: Cancer patients are more likely to develop Venous Thrombotic Events (VTE). The incidence is higher in patients with hematologic malignancies and in patients with Multiple Myeloma (MM). The incidence of VTE in cancer patients with MM varies from 3 to 10%, which is associated with a poor prognosis and a decreased quality of life.
Introduction
Cancer is an independent and major risk factor for VTE and is described as the second leading cause of death in these patients [1] . The association between cancer and thrombosis is well established and known since 1865 when Armand Trousseau first described it significantly and is an increasing factor of morbidity and mortality [2] [3] [4] . VTE is defined as DVT or PE, and reported in up to 20% of cancer patients, 78% of which occur in outpatient settings. [1, 5, 6] In hospitalized cancer patients, several studies have noticed an incidence of VTE of 0,6% to 7,8% [5] . There are some risk factors that can enhance the incidence of VTE in cancer patients. The highest rates of VTE events are associated with the stage and type of cancer, presence of metastatic disease, use of antineoplastic therapy, as well as individual risk factors. Pancreas, brain, ovary, uterus, kidney, stomach, colon, rectum and lung cancers have the highest incidence. However, hematologic malignancies, in particular, leukaemia, Hodgkin disease, non-Hodgkin lymphoma and MM, have high rates of VTE, ranging from 4,2% to 5%. The risk of VTE varies over time after the diagnosis of cancer and is higher early after the diagnosis [5, 7] Furthermore, VTE has serious clinical consequences such as an increased risk of recurrence, post-thrombotic syndrome, pulmonary hypertension, bleeding complications related to treatment and overuse of health resources. [1, 5] As can be understood, the risk of VTE in cancer patients and the consequences of DVT or PE in this population, accentuates the need for healthcare professionals to carefully assess patient-, cancer-, and treatment-related factors when treating patients with medical oncology settings [5] .
MM is an independent risk factor for VTE and, ever since the introduction of the immunomodulatory drugs, thalidomide and/or lenalidomide, the risk for VTE has increased, particularly in new diagnosed patients and when combined with dexamethasone or chemotherapy. Higher doses of corticotherapy, erythropoietin, presence of central venous catheter, infections, immobilization due to skeletal pain and hospitalization are factors that also contribute to the increase of VTE in MM [8] [9] [10] [11] 13] . The goal of this study is to evaluate and characterize the VTE in MM patients in our institution.
Materials and Methods
This study is a descriptive and retrospective analysis of the medical records of all consecutive patients with newly diagnosed MM and VTE, between January of 2009 and December of 2014, at Instituto Português de Oncologia do Porto (IPO Porto). IPO do Porto, is a fourth level hospital located in northern Portugal and specialized in oncology patients. It receives a mean of 10.000 new patients/year from all northern regions of the country and 500 of them are hematologic patients.
We characterized our study population for sex distribution, median age, date of diagnosis and the treatment regimen applied. In our institution, at the time of the diagnosis of MM, all the patients were assessed for risk factors, individual and related to MM, with Palumbo et al. [11] risk assessment model (Table 1) in order to apply the adequate prophylactic therapeutic measures, we analysed the patients with MM and VTE concerning the prophylactic therapeutic used. This analyse was not applied to the remaining MM patients because it was out of the field of this study.
Risk Factors Recommendation Individual
If no risk factor or any one risk factor is present: Aspirin 81-325mg
If Regarding the VTE, we estimated the cumulative incidence of VTE considering the competing risk of death and we characterized thromboembolic events according to the mean time between the diagnosis of myeloma and the VTE; the type of event and diagnosis method, the antithrombotic therapeutic instituted and the outcome of the patients after the VTE. All VTE were ascertained by the information provided in the electronic clinical files of each patient, which has crosslink information with all national health system Institutions, we consider that there were no missed VTE events. Finally, we used a survival analyses to conclude if there was any statistical difference between the survival of MM patients with and without VTE.
Results
We identified 235 patients with MM in our hospital and 19 of these had a thromboembolic event (11 males; median age: 69 years old; range 51-80 years old), which correspond a Volume 2018; Issue 03 J Oncol Res Ther, an open access journal ISSN: 2574-710X cumulative incidence of 8,1% (Figure 1 ). In this group 14 were ambulatory patients and 5 were hospitalized. At the time of the thrombotic event 9 patients were receiving treatment: 5 with vtD regimen (Bortezomib, Thalidomide and Dexamethasone), 2 with Lenalidomide and Dexamethasone and 2 with Bortezomib and Dexamethasone, which correspond in 5 of them to the first line treatment and the 4 remaining to the second line treatment. The treatment regimen used to control the myeloma in these patients is represented in figure 2 .
In relation to the use of prophylactic measures, 6 out of the 19 were under ASA, 3 were using LMWH and 1 were under acenocoumarol. In what concerns the 9 remaining patients, they were not taking any prophylactic measures according to different causes. In 3 of them the diagnosis of VTE and MM was coincident and previous to any anti-neoplastic treatment; 3 didn't have any prophylactic regimen at all; 2 were diagnosed outside of our institution and we couldn't evaluate the use of prophylactic measures and 1 had the diagnosis of VTE before MM. Regarding the VTE, the mean time between the diagnosis and the VTE was 8.5 months. The distribution for type of event is represented in figure 3 . The main diagnosis method was doppler ultrasound (10 patients), followed by computerized tomography scan (5 patients) and 1 simple ultrasound, in the 3 remaining there was no register. All of the VTE were first events and there were no any recurrent events. At the time of this study all of the 19 patients were under anticoagulant treatment (14 with warfarin, 3 with LMWH and 2 with acenocoumarol) but all of them started with a 3 to 6 months' period of LMWH in a weight adjusted dose before taking the oral anticoagulants.
The survival analysis is represented in figure 4 and there was not a significant statistically difference (p= 0.630) between patients with MM and VTE and patients with MM without VTE. 
Discussion
According to the literature, cancer patients have an increased risk of thrombosis by 4 to 5 folds, rather than the general population and the risk is considerably higher in patients with hematologic cancer. Although VTE can occur anywhere in the venous system, VTE most frequently occurs in lower extremities as a DVT. DVT treatment is intended to prevent circulation of the VTE to the lung, where it becomes a PE. VTE is multifactorial and is often a consequence of a combination of risk factors. [10, 11, [13] [14] [15] Thromboembolic risk factors can be categorized into individual risk factors, such as older age, comorbid conditions, central venous catheter or pacemaker, previous history of thrombosis, pregnancy or puerperium, use of drugs, heritable prothrombotic mutations and inherited thrombophilic abnormalities, and disease-related risk factors which are: recent surgical procedures, prolonged immobilization, chronic clinical conditions, primary site of the cancer, initial 3-6 months after diagnosis, use of cytotoxic drugs, antiangiogenic therapy such as thalidomide, lenalidomide or bevacizumab and erythropoiesisstimulating agents. The simultaneous presence of more than one risk factor increases the risk of VTE [4, 10, 11] MM, in particular, is associated with an increased thromboembolic risk but the exact mechanisms implicated in this process are still unclear. The disease risk factors can derive from the presence of the monoclonal component and from the procoagulant activity of inflammatory mediators. The M-component can be directed against different hemostatic pathways, leading either to bleeding, which is rare, or thrombotic tendency [10, 12] . Also, the treatment regimens, such as thalidomide and lenalidomide, can contribute to the thrombogenic tendency. Thalidomide, mostly when is used in association with dexamethasone, increases significantly the incidence of VTE. [8, [10] [11] [12] Similarly, lenalidomide, which is an immunomodulatory drug that is structurally similar to thalidomide, yet functionally distinct, has a thrombogenic activity when combined with dexamethasone. [8, 11, 12] In our study population, we identified a majority of risk factors associated with the MM and only a minority had individual risk factors. When we evaluate the risk factors of the 19 patients based on the Palumbo et al [11] , we analyse the appropriateness of the 10 patients that were receiving prophylactic therapeutic measures (9 patients weren't on any prophylactic measures as stated in the results). The six patients on aspirin only had one individual risk factor, but 3 of them should be on LMWH or oral anti-coagulation because of the associated thalidomide+dexamethasone treatment. Considering the 4 patients that were taking LMWH/acenocoumarol we may consider that only 2 could be on aspirin because they had only 1 risk factor and the other 2 were appropriately anti-coagulated. Despite the prescription of VTE prophylaxis according Palumbo's guidelines, we didn't collect any data regarding the adherence of the 235 patients to this prescription.
In the literature, the incidence of VTE in MM patients varies from 3% to 10%, increasing with the use of thalidomide or lenalidomide and with the association of these drugs to corticosteroids [4, 6, [8] [9] [10] [11] [12] . The 8% incidence found in our study is in accordance with the data published.
As we can see from the data presented, in MM patients it is important to define a prophylactic strategy to prevent VTE. The choice of thromboprophylaxis needs to be adjusted to the risk stratification of the patient. The main goal should be to use the safest and least cumbersome form of thromboprophylaxis that may reduce the risk of VTE to at least below 10% [8] . thromboprophylaxis. In thalidomide or lenalidomide treated patients, LMWH or a full dose warfarin is recommended if the patient has two or more individual risk factors. If there are any individual risk factors or only one risk factor, the prophylaxis should be performed with ASA [8, 10, 11, 13] . The decision about the prophylactic treatment of our 10 patients was based on the risk stratification defined at the first visit at our institution.
Conclusions
This study enhances the importance of VTE in MM patients. As we can conclude from the data presented, VTE has a high incidence which outlines the need for applying accurate prophylactic therapeutic regimens, in order to prevent VTE and improve patients' quality of life and overall survival.
